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This working paper describes comparison of CPUE between with and without observers.
Analyses for this issue have been carried out for years. In ESC11 held in September 2006,
Japan submitted CCSBT-ESC/0609/39. The data used for the analysis were from RTMP
of Japanese longline data between 1995 and 2005 and chosen areas (Area 4, 7, 8, and 9)
and months (May-July and September-November) where data records were many. The
result showed agreement of CPUESs between reported from observer and reported from
fishermen of which the observer was on board. Standardization of CPUE was conducted
for data in 1997-2005 when small fish were not released using a model including
hooks-per-basket (HPB) in addition to basic items (e.g. month, Area, etc.) but not including
by-catch tuna species. The result showed little difference among the two CPUE series.
SAG noted that “analyses of the available data for observed versus non-observed fishing by
longline vessels did not indicate any consistent pattern of appreciable under-reporting of
catch.” (Report of SAGT)
In the second CPUE Modeling Workshop held in May 2007 in Shimizu, Japan submitted
CCSBT-CPUW/0705/06. The data used were from logbook of Japanese longline (including
RTMP in 2005) between 1992 and 2005 in Area 4, 7, 8 and 9. Data were chosen in
Japanese SBT fishing season to exclude operations targeting for other tuna species as
much as possible. The model for CPUE standardization included HPB, vessel ID and
vessel size in addition to the basic items. The result showed little difference among two
CPUE series again. The working group noted that “the figure did not show large
differences in the CPUE time series with and without observers”, though it also noted that
“the ANOVA showed statistical significance of both the observer and observer*year
effects.” (Report of 20d CPUEWG)
Through the collaborative work including seven CPUE web-meetings up to September
2008, the dataset for analysis including data from other LL.1 components in Australia and
NZ were prepared, and the base model for CPUE standardization was determined
(CCSBT-ESC/0809/09). In ESC 13 held in September 2008, Japan submitted
CCSBT-ESC/0809/38. It showed table of observer coverage by year, month and Area
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which was requested last ESC meeting and showed CPUE comparison between observers
who were SBT longline fishermen in the past and other observers. There were no
substantial differences evident in comparing CPUEs by observer type. In the
interpretation of the results, it was pointed out there was a possibility that higher CPUE
of observer was due to higher CPUE within EEZ where observer coverage was usually high.
It was also pointed out the issue relating higher CPUE in 1995 and 1996 when small SBT
were released by vessels without observers. SAG 9 endorsed the working plan made by
CPUE Modeling Group including these issues (Attachment5 of SAG9 Report) and noted
that “evaluate GLMs with data from observed and unobserved sets for SBT separately for
SBT larger and smaller than 25kg” and that "include appropriate factors for sets within
and outside national EEZ’s”.

Then, this working paper treats effect for CPUE comparison between with and without
observers on (1) small fish release in 1995 and 1996, and (2) within or out side of EEZ.

[Method]
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i L7 SAS =2 — Rl &R,

proc glm data = SSCTeez ;

class Year Month Area Lat5 observer;

model logCPUE25=Year Month Area Lat5 BETcpue YFTcpue Month*Area Year*Lat5 Year*Area

observer Year*observer/ss2 ss3 solution;

means Year Month Area Lat5 observer;

output out=residual student=stdresid ;

Ismeans Year*observer / stderr cl out=estimate ;
The dataset including longline of Japan, Australia and NZ were used. Data items of
observer presence and in/out of EEZ were added. EEZ definition were made by NZs and
Australian scientists for 1x1 degree cell. If a part of a 1x1 degree cell was within EEZ, the

whole 1x1 cell was defined as in EEZ.

In 1995 and 1996, Japanese longline fleets released small fish less than 25 kg in body
weight. If observers were on board, all the SBT caught were retained and measured to
collect data of length frequency of whole size range. The catch-at-size data that has been
used for the CPUE analyses, as well as submitted to CCSBT data exchange, were
calculated based on size data of the month in the 5 degree latitude and 10 degree longitude
from all vessels, even for longline operations with observer. This caused an artificial bias
of higher CPUE of age 4+ fish for operations with observers because some part of catch
with observer were less than age 4. Although proportion of number of operation with
observers was small and would be little effect on usual analysis for all vessels, this issue
become remarkable when data with observers were highlighted. In order to exclude this
artificial bias, size data of each operation with observer were applied for data of the vessels
with observers in 1995 and 1996.

CPUE were calculated for two types. One was CPUE of age 4+ as usual. The other was
CPUE of more than 25 kg in body weight (processed weight). SBT in 25 kg corresponds
between age 4 and age 5, which means CPUE age 4+ was also over-estimation on CPUE
with observer. 118cmFL was used as 25 kg in body weight because average fork length of
25 kg was 117.95 cm in 1995 RTMP size data (N=3258).

Data for CPUE standardization were treated as usual; in Area 4-9, month 4-9 and Area 5
and Area 6 were combined. The base model (CCSBT-ESC/0809/09) adding observer
presence, observer*year interaction and EEZ were used, but LS-mean were not estimated
for many years. Therefore, a model adding observer presence and observer*year
interaction were used for data outside of EEZ, then LS-means of observer*year interaction

were extracted.
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[Result]
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Fig.1 shows results of an analysis on data including both within and outside of EEZ, and
Fig.2 shows those on data including outside of EEZ only. The CPUE difference between
with and without observers is smaller in Fig.2 than in Fig.1. In both Fig. 1 and Fig.2,
CPUE with observers were higher than that without observers between 1995 and 2001,
but rather lower in 2002, 2003 and 2005. The differences between CPUE with and
without observers became smaller in 1995 and 1996 if CPUE 25 kg+ were used rather than
aged+ were used (Fig. 3).
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Fig.1 Standardized CPUE by observer presence. The range shows 95% confidence interval.
Data are including both within and out of EEZ. Catch of SBT age 4+ in 1995 and 1996 were
corrected by using the size data by the observed vessel.
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Fig.2 Standardized CPUE by observer presence.

Year

The range shows 95% confidence interval. Data

are including out of EEZ only. Catch of SBT age 4+ in 1995 and 1996 were corrected by
using the size data by the observed vessel.
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Fig.3 Standardized CPUE by observer presence. The range shows 95% confidence interval. Data
are including out of EEZ only. Catch of SBT in 1995 and 1996 were corrected by using the
size data > 25kqg in body weight by the observed vessel.
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